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The sedimentary rocks part of total amount of rocks (abyssal and
sedimentary) in the sequences of greenstone belts
(for 44 belts, according to the data of DeWit, Ashal, 1997)
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Ancient zircon crystal from rocks
(more than 4 billion years old) Western Australia
(Crowley et al., 2005).
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Fig. 23.3 A: Comparison of Huroniospora sp. from the ~2.0 Ga-old Gunflint iron formation,
Ontario (a-¢) with Isuasphaera sp. from the ~3.8 Ga-old Isua metasedimentary suite, West
Greenland (d-f). The optically distinctive marginal rim may be explained as a relic of the origi-
nal cell wall. B: Laser Raman spectra obtained from Huroniospora sp. as an isolated particle
(a) and in thin sections (b) compared to those from Jsuasphaera sp. (¢, d) obtained under the
same conditions. The close resemblance of the spectra suggests similarities in the composition
of the residual organic component of the two types of microstructures. The prominent peak
close to 1610 cm™ is indicative of aromatic double bonds among the carbon atoms of the
molecular structure (adapted from [44]).
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[sotope age functions of organic carbon (C,,) and carbonate carbon (Cey) as com-
pared with the isotopic compositions of their progenitor substances in the present environment
(marine bicarbonate and biogenic matter of various parentage, cf. Right box).

Contributors to the contemporary biomass are (1) C3 plants, (2) C4 plants, (3) CAM
plants, (5a,b) natural and cultured cyanobacteria, (6) groups of photo-
synthetic bacteria other than cyanobactena (7 methanogemc bacteria, (8) methanotrophic
bacteria. The 3" Corg Tange in recent marine sediments [45] is based on some 1600 data points
(black insert covers >90% of the data base).
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The brobable evolution of atmospheric oxygen over time given the constraints discussed in the text. The
solid curve is inferred from sulfur isotope MIF, the dotten curve is taken mostly from Canfield (2005). GOE is
the great oxidation event of Holland (2002). Qv. Cattling and Claire (2005).

Rollinson, 2007
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Left: Detrital grains of uraninite from the Basal Reef, Loraine Gold Mines, Ltd.. Orange
Free State. South Africa. The grains are dusted with myriads of tiny inclusions of galena (PbS) showing
up as white specks: part of the galena has been “sweated out™ and forms delicate PbS-aureoles on the
grain surface. Right: Outlines of detrital monazite grains from a West Australian beach placer. Note the
resemblance in shape between abrasion forms of uraninite on the left and these detrital "muffin-shaped”

monazite grains.
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Paleosoils, 2.4 GA, Paanajarvi lake (Northern Karelia)
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Cyanobacterial tubes in the Lopian rocks. Tubes lie horizontally on the surface of the microlayer. The circle marks
a cross section of the tube arranged vertically in the grain
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2.8 mnpa net; BopoHbe.
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Pechengia g.n., ~2,0 Ga; 3D, Tomography




2-2,2Ga

(BenoBa, Axmenos, 2006)




Udocania; ~2 Ga






Detection of Microfossils in
Meteorites - Mighei

Acritarch-like Microfossils in Mighei Timofejev 1963



An elongated, segmented structure that typifies the larger of such structures (~0.1 um long) found in the martian meteorite ALH84001.
A martian fossil? Probably not. NASA/Stanford University
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Prospective eukaryotic organisms in meteorite Orgueil




Pseudawerintzewia

Hyalospheniidae; 1, 2, Awerintzewia; 3, Apodera;
Euglyphidae (Euglyphinae; Hyalospheniidae; 1, Hyalosphenia; 2, Leptochlamys; 4, Quadrulella; 5, Pseudawerintzewia.
1, 2, Sphenoderia; 3-5, Tracheleuglypha). 3, Certesella; 4, 5, Porosia; 6, 7, Lesquereusia.

Cochliopodiidae; 1, Cichliopodium; 2, Gocevia;
3, Chlamydamoeba. Plagiopyxidae; 1-3, Bullinularia; 4, Oopyxis;
5, Plagiopyxis; 6, Hoogenraadia. 1-16. Shapes of chambers in foraminiferal tests.

cvelicol fistulose semicircular



Spirotrichea:

ventral side of Urostyla
grandis: image obtained by
SEM (a) and transmitted light
photo after protargol
impregnation (b). x190

Orgoueil-2

3aMuit xoneu
Orgueil

Alveolata, Ciliophora



( EV1dence for Microfossils
j_ in the Orguell meteorite

o &

“Electron Dense” bodies in Orgueil Filament - Tan and Van Landingham, 1967

D
| Magnetosomes in Rhodopseudomonas rutilis purple sulfur bacteria - Vainshtein, 1997
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Isit Section, Dvortsy Section, Ulakhan-Sulugur Section,
Lena River, Siberia Aldan River, Siberia Aldan River, Siberia
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Figure 1. Carbon-isotope comparisons between three Precambrian/Cambrian boundary sections in Siberia. Dvortsy is type section for Tommotian
Stage, and Ulakhan-Sulugur is candidate for International Stratotype Section for Precambrian/Cambrian boundary. Dashed lines show approxi-
mate limits for basal zone of Tommotian stage, N. sunnaginicus; wavy lines indicate location of known sedimentary disconformities that may
indicate removal of some sequence. Data from Isit are new; those from Aldan River are compiled from Magaritz et al. (1986) and Magaritz (1989).
Locality information is from Kirschvink and Rozanov (1984). Solid symbols show results from isotopic analyses of dolomite fraction; open symbols
are for whole-rock analyses (PDB = Peedee belemnite). Magnetic reversal pattern (normal = black, reversed = white) has been compiled from
Tommotian pattern of Kirschvink and Rozanov (1984), using polarity reinterpretation of Kirschvink (1991). Vendian/Tommotian boundary lies
within short normal-polarity magnetozone recognized at both Dvortsy (in four samples) and at Ulakhan-Sulugur (in ten samples).
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Prc. 3. ConocTaslieHne KpHBOil BLIMHPaHHS CEMEICTB MOPCKIX OPraHn3MoB B (haneposoe no noxcueram Cenkocki (a) ¢ mo-
noxennem CONHIA Ha OPOUTE H YIaNeHHeM OT UeHTpa [aakTHKH YeThIPeX CHPANbHBIX PYKaBoB (6).

I-1V — HoMepa cnupanbibix Betseil FanakTuku (puc. 1). IlnpuHa ranakTHYECKHX BeTBEll YCIOBHO MPHHATA paBHOI 1 kmc.
KpuBas ¢ Toukamu — nosoxenne Connua Ha opoute. Toukn ¢ wichpamu — MOMeHTbI nonajanus COHIA B CTPYiiHbIC NOTOKH,
PaCCUHTaHHbIE C y4E€TOM BPAIUEHHA COMHEeYHOH opOuThL. KBagpaTaMil BbIjie/IeHbl MOMEHTBI BPEMEHH OIHOBPEMEHHOT'O Tpe-
6biannst CONHLA B CTPYIHBIX OTOKAX H CIHPAJbHBIX TAIAKTHYECKHX pyKaBax.
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